Role of reactive oxygen species and Bax in oxidized low density lipoprotein-induced apoptosis of human monocytes.
This study investigated the proapoptotic effects of oxidized low density lipoprotein (oxLDL), which plays a key role in atherogenesis, on normal fresh human monocytes isolated from peripheral blood (PBMs), on human monocyte-derived macrophages, and on U937 monocytic cell line. OxLDL were generated by hypochlorous acid (HOCl) treatment of native LDL. We demonstrated that HOCl-oxLDL (200 microg/ml) induced apoptosis in PBMs and U937 cells via the mitochondrial pathway, whereas it failed to induce apoptosis in human monocyte-derived macrophages. OxLDL-induced U937 cells apoptosis involved ROS generation, mitochondrial Bax translocation with a disruption of mitochondrial membrane potential, cytosolic liberation of cytochrome c and subsequently activation of caspases-9 and -3. The interference of ROS scavengers N-acetylcysteine and catalase with HOCl-oxLDL-induced apoptosis further supports the importance of mitochondrial ROS production in this process. Bcl-2 overexpression prevented Bax translocation whereas it failed to prevent ROS generation indicating that ROS is an upstream signal for inducing mitochondrial apoptotic damages. Because monocyte apoptosis could limit early atheroma formation, it will be interesting to identify the signaling pathway(s) induced by HOCl-oxLDL leading to ROS generation. In contrast, monocyte-derived macrophages, which resist to HOCl-oxLDL-induced oxidative stress, may promote atherosclerosis.